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REMARKS 



Claims l-3 5 5, and 21-24 are currently pending in this application. Claims 1-3 and 5 
have been amended. Claim 4 has been cancelled. Claims 21-24 have been added. No new 
matter has been added. 

The issues outstanding in the present application are as follows: 

• Claims 1-5 have been rejected under 35 U.S.C. § 1 12, first paragraph 
as allegedly containing subject matter not adequately described in the specification. 

• Claims 1-5 have been rejected under 35 U.S.C. § 1 12, first paragraph 
as allegedly containing subject matter not enabled by the specification. 

• Claims 1-5 have been rejected under 35 U.S.C. § 1 12, second 
paragraph, as allegedly being indefinite. 



being anticipated by U.K. Patent Application GB 2 294 692 A, Wong et al 

• Claims 1-5 have been rejected under 35 U.S.C. § 102(b) as allegedly 
being anticipated by U.K. Patent Application GB 2 306 485 A, Wong et al 



Claims 1-5 have been rejected under 35 U.S.C. 



§ 102(b) as allegedly 



Claims 1-5 have been rejected under 35 U.S.C. 



§ 102(e) as allegedly 



being anticipated by U.S. Patent No. 6,1 17,661, Wong et al. 



Claims 1-5 have been rejected under 35 U.S.C. 



§ 102(e) as allegedly 



being anticipated by U.S. Patent No. 6,1 100,074, Flitsch et al. 
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I. 112, written description rejection 

The Examiner has rejected claims 1-5 for allegedly lacking adequate written 
description under 35 U.S.C. § 112, first paragraph. Applicants respectfully traverse. 

Claim 1 has been amended without prejudice or acquiescence in order to further 
prosecution of the present application, and includes the following features: 

to specify that the substrate is an acyclic or cyclic monoterpene or an acyclic 

/ - 

or cyclic sesquiterpene, or a substituted derivative thereof, e xclu ding (S)-( +) caryone ^ v X ^ ; 

^ iir 

(supported by page 3, lines 9 to 17, of the specification), 

to specify that the enzyme is a P450 cam > P450 B m-3 or P450 monooxygenase 
with specific mutations (supported by claim 3 and page 9, line 35 to page 10 line 6, and page 
10, line 35 to page 11 line 3, of the specification). 

The reference to "homologues" have been deleted from claims 2 and 3. Claim 4 has 
been deleted. 

The claims have been limited to the use of a P450 cam? P450 B m-3 or a P450 
monooxygenase enzyme that comprises specific defined mutations. As described in the 
specification (Table 6), the inventors have shown that substitution of amino acids in the 
active site of P450 ca m to less polar amino acids increases the ability of this P450 enzyme to 
oxidise terpenes, and in particular monterpenes and sesquiterpenes (see table 6 on page 47 of 
the application). 
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Newly present claims 21-24 (supported by page 3, lines 9 to 17, of the application) 
are dependent on claim 1, which is adequately described, and thus are also adequately 
supported by the description of the specification. 

In light of the claim amendments and above arguments, Applicants respectfully 
request withdrawal of the 35 U.S. C. § 1 12, first paragraph rejection. 

II. 112, enablement rejection 

The Examiner has rejected claims 1-5 for allegedly lacking adequate enablement 
under 35 U.S.C. § 1 12, first paragraph. Applicants respectfully traverse. 

Applicants assert that successful practice of the invention would not require undue 
experimentation and that one skilled in the art would know how to make and use the 
invention. The P450 monooxygenases represent a family of homologous enzymes whose 
structure to function relationship is known in the art. As can be seen from the enclosed copy 
of Gotoh et al (1992) J. Biol. Chem 267, 83-90 the similarities in the sequences of P450 
enzymes have been analysed and methods have been developed which identify equivalent 
sequences in different P450 enzymes. These methods allow accurate aligning of the 
sequences of P450 enzymes to be performed. As discussed on page 88 right hand column 
lines 3 to 5 such alignments are in accordance with experimental data which identifies 
substrate recognition sites in P450 enzymes. In other words the skilled person would be able 
to use such alignment methods to determine the equivalent functional regions or equivalent 
amino acids of another P450 enzyme, in particular in combination with the algorithms 
mentioned on page 7 lines 22 to 31 of the application. 
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Gotoh et al identifier the six regions of P450 enzymes which act as common substrate 
recognition sites, and therefore demonstrates that not only do these enzymes have similar 
sequences, but they also share the same structure/activity relationships, i.e. sequences which 
are similar between different P450 enzymes have similar functions in the different enzymes. 
Thus the teachings of the present work which has been carried out on P450 ca m are applicable 
to any P450 enzyme since the mutations mentioned in claim 1 would be expected to cause 
increased activity towards terpenes in all P450 enzymes. 

Many P450 enzymes are available in the art. Alternatively P450 enzymes can be 
isolated based on their sequence homology to P450 ca m, for example. Importantly, though, the 
skilled person could use the teaching in the present application, i.e. the use of specific 
mutations in the active site, to increase the activity of a given P450 enzyme towards terpenes. 

As claims 1-5 are enabled, and newly added claims 21-24 are dependent on an 
enabled claim base, they are also enabled. 

In light of the claim amendments and above arguments, Applicants respectfully 
request withdrawal of the 35 U.S.C. § 1 12, first paragraph rejection. 

111. 1 12, indefiniteness rejection 

The Examiner has rejected claims 1-5 for allegedly being indefinite under 35 U.S.C. § 

112, second paragraph. Applicants respectfully traverse. 

Claim 1 has been amended to introduce "A" and "the" in view of the Examiner's 
comments on this point, and is not indefinite. 
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The Examiner notes that the positions of the mutations in the claims are not defined 
with reference to a SEQ ID NO. The description defines the amino acid positions of 
P450cam using the standard position numbers used in the art, for example, as used in GB-A- 
2294692 which has been cited by the Examiner. Therefore the skilled person reading the 
application would be in no doubt as to the positions of the mutations specified in claim 1, and 
amendment of the claims to refer to a SEQ ID NO is not necessary. 

The Examiner believes that "F87A-I395F" in claim 5 is unclear. Again this is based 
on standard nomenclature used in the art. This is discussed at page 10 lines 19 to 30 of the 
application. This nomenclature can be seen, for example, in Jones et al (1996) Chem. Comm. 
21, 2413-4 which has been filed as part of an IDS. Thus the skilled person would understand 
that an enzyme which comprised the mutation "F87A-I395F" has a substitution of 
phenylalanine to alanine at position 87 and isoleucine to phenylalanine at position 395. Thus 
further amendment of the claim to clarify this matter is not required. 

In light of the amendments and above arguments, Applicants respectfully request 
withdrawal of the 1 12, second paragraph indefiniteness rejection. 

IV. 102, anticipation rejections 

The Examiner has rejected claims 1-5 for allegedly being anticipated by U.K. Patent 
Application GB 2294692A, U.K. Patent Application GB 2306485 A, U.S. Patent No. 
6,1 17,661, and U.S. Patent No. 6,100,074 under 35 U.S.C. § 102. Applicants respectfully 
traverse. 

A proper rejection for anticipation under section 102 requires that "each and every 
limitation of the claimed invention be disclosed in a single prior art reference." In re 
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Paulsen, 30 F.3d 1475, 31 U.S.P.Q. 2d 1671 (Fed. Cir. 1994). The above cited references 
disclose the oxidation of polycyclic aromatic hydrocarbons, linear or branched alkanes, and 
dipenyl and biphenyl compounds (see for example pages 6 to 8 and claim 2 of GB-A- 
2294692). Although (S)-(+) carvone is mentioned in the documents, this is not part of the 
scope of the claims as amended. None of the cited references disclose the oxidation of an 
acyclic or cyclic monoterpene, or an ac_yclic-or.xyclic sesquiterpene, or a substituted 



derivative thereof, e xcluding ( S)-(+) carvone, and therefore the present claims are novel over 
the cited documents. 

Further the cited references do not contain teach using mutant P450 enzymes to 
oxidise monoterpenes and sesquiterpenes. There is no discussion in the references of the 
substrate range of mutant P450 enzymes, and certainly there is no teaching which indicates 
the substrate range. Instead, the documents merely refer to the oxidation of very broadly 
defined classes of hydrocarbons. Thus, the limitation of oxidation of monoterpenes and 
sesquiterpenes is not taught by the cited references. Therefore, the present invention, which 
is limited to the oxidation of monoterpenes and sesquiterpenes, cannot be anticipated by any 
of the cited references. 



In light of the above arguments, Applicants respectfully request withdrawal of the 
rejection under 35 U.S.C. § 102. 
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In view of the above, each of the presently pending claims in this application is 
believed to be in immediate condition for allowance. According, the Examiner is respectfully 
requested to pass this application to issue. 



Dated: July 18, 2003 Respectfully submitted, 

By_ 




Jila Bakker 

Registration No.: P53.962 
FULBRIGHT & JAWORSKI L.L.P. 
1301 McKinney, Suite 5100 
Houston, Texas 77010-3095 
(713) 651-5151 
(713) 651-5246 (Fax) 
Attorneys for Applicant 
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